This paper documents developments in public sector pensions in Australia, and reports estimated unfunded liabilities associated with benefits promised to public sector employees. Australia's experience with public sector pensions is unusual -currently, the defence forces and the judiciary apart, all new entrants to public sector schemes confront defined contribution (DC) plans. The transition from defined benefit (DB) to DC has taken place over the last 20 years. We argue that an important driver for this relatively rapid transition of public sector pensions is the broader retirement policy framework in Australia, in which the only nationally mandated earnings related retirement financing is based upon a compulsory DC contributory plan. While legacy costs from the now-closed public sector plans are significant at 15% of GDP, it is projected that this will fall to zero over the next 30 years, both through natural attrition and a series of initiatives designed to pay off the pension debt.
Introduction
This paper documents developments in public sector pensions in Australia, and reports estimated unfunded liabilities associated with benefits promised to public sector employees. Australia's experience with public sector pensions is unusual -currently, the defence forces and the judiciary apart, all new entrants to public sector schemes confront defined contribution (DC) plans. The transition from defined benefit (DB) to DC has taken place over the last 20 years. While legacy costs are considerable, still amounting to some 15% of GDP, they are projected to shrink through time.
We argue that one driver of this progressive public sector pension reform has been the introduction of the Superannuation Guarantee 1 To fully appreciate the force of private pension reform on public sector pension provision, it is necessary to understand the essential features of Australia's retirement policy.
Following a brief overview of the fiscal system in Australia, its employment, and the current nature of its pension programs, we proceed by sketching out these retirement income arrangements. Section 4 describes the specific superannuation (retirement , a mandatory funded DC pension plan initially introduced in the late 80s. Along with an enduring national concern for public sector prudence (Australia has the lowest national debt in the developed world; it was zero at the onset of the global financial crisis) this radical private sector policy reform led to public sector alignment. Until around 20 years ago, most public sector superannuation schemes were unfunded or partially funded DB schemes with benefits financed on a pay-as-you-go (PAYG) basis. But public and private sector workers have almost always been subject to the same policies; as the Superannuation Guarantee policy framework developed, its requirements were brought to bear on public sector authorities, and these led to public sector pension reform.
1 "Superannuation" is the Australian term for occupational or personal pensions. The Superannuation Guarantee was so named because it aimed to guarantee that employers would contribute a minimum fraction (currently 9%) of wages into a fund for the employee's retirement. savings) schemes for public sector workers in the Commonwealth government, the State and Territory governments and for defence personnel, and places these in historical context. We highlight the transformation over the past two decades from largely pay-asyou-go DB plans to fully funded accumulation schemes. In Section 5 we turn to public sector superannuation funds in aggregate and report broad characteristics and performance metrics. We also discuss current strategies to address unfunded superannuation liabilities, including the establishment of Australia's Future Fund, a sovereign wealth fund with the brief to finance the 'unfunded liabilities of Commonwealth government employees' superannuation. Section 6 concludes.
Public Sector Overview
The public sector in Australia comprises three levels of government -the Commonwealth (national) government, eight State and Territory governments and local government. In aggregate it accounts for around one quarter of GDP and employs around 17% of the workforce (ABS 2008 (ABS , 2009 . In what follows, we focus only on the States (and Territories) and the Commonwealth government. Since the State governments are the largest employers of both education and health workers, this captures most government employment in the country.
The most pressing issue currently facing Australia's public sector superannuation schemes is that of the unfunded liabilities associated with the now closed DB schemes, which currently amount to $A205.4 billion (about 15% of GDP). . The single rate is more than 27% of average full time male earnings; the rate for couples is more than 40%. These payments are income tax-exempt. Access age is 65 for males and 64 for females, and will increase to 67 for both males and females over the period 2017-23. The Age Pension is means tested on both income and assets. Payments are indexed to the greater of the growth of wages and prices, which ensures that the benefit retains its relativity to general living standards.
5 All dollar amounts are in Australian dollars (AUD). Currently, an Australian dollar buys about US$1.05.
In 2010 there were 2,158,300 Age pensioners and 170,000 Service pensioners 6
The Superannuation Guarantee. The second component is the Superannuation
Guarantee, which mandates a 9% employer contribution (increasing to 12% over the next decade) into a superannuation (pension) fund nominated by the employee. The Superannuation Guarantee commenced in 1992, replacing a 3% employer contribution known as productivity award superannuation (PAS) which had been negotiated through centralised bargaining arrangements in the mid 1980s. It applies to all employees (across both public and private sectors) aged 18-70 who earn more than 8% of the average male wage. Superannuation coverage of employees in the private sector increased from about 30% in the mid-80s to nearly 90% quite rapidly, following the introduction of this policy.
The Superannuation Guarantee was phased in, with the 9% currently legislated becoming effective in 2002. Voluntary Saving. The third component is voluntary saving, which we define here as covering contributions to superannuation plans above 9%. Many people have more than the mandatory 9% earnings contributed to their superannuation accounts, either because employers choose to make more than the minimum contribution, or because employees supplement the 9% with contributions of their own. Voluntary contributions increase the average contribution rate to 12.8% of earnings (ABS 2008) . These are subject to a contribution limit, currently set at $A25,000 a year, with a $A50,000 a year limit for older workers.
Retirement benefits from both mandatory and voluntary superannuation can be taken as a lump sum and/or a phased withdrawal (called an account-based pension in Australia) and/or a term or life annuity. Currently around 50% of retirement benefits are 6 A specific type of public pension, known as the Service Pension is paid to retired defence personnel who have 'served in operations against the enemy while in danger from hostile forces of the enemy'. The Service Pension is paid at exactly the same rate and is subject to the same means tests and other conditions as the Age Pension, except that eligibility is 5 years earlier.
taken as lump sums and about 50% as phased withdrawal products. The take-up of life annuities is negligible. Overall coverage of superannuation now stands at around 90% of the total workforce (including 96% of the full time workers, 80% of part time workers and 73% of casuals and self employed) (Bateman and Piggott 2011) .
Application to the Public Sector. From a legal point of view, public sector employees and defence personnel are subject to the same superannuation arrangements as all other employees. However, differences in benefit size and coverage do exist, mainly due to broader coverage and higher benefits in the pre mandatory era. Currently, average contribution rates for public sector workers are higher at 14.5% of earnings, compared with 12.2% for private sector workers. It is therefore not surprising that average superannuation balances are currently around 55% higher in the public sector ($A97,067 compared with $A62,456). The median superannuation account balance is more than twice as large ($A46,171 compared with $A21,825) (ABS 2008). However, these differences will narrow over time as more private sector workers retire with longer periods of superannuation coverage and the reduced generosity of public sector schemes (as discussed below) is reflected in retirement accumulations.
Next we turn to the specific superannuation (retirement saving) schemes for public sector workers and defence personnel. A key feature is that prior to the introduction of the mandatory Superannuation Guarantee in Australia in 1992, most public sector schemes were DB plans. While almost all of these have closed to new members and have been replaced by accumulation schemes, the associated unfunded liabilities continue to feature on public sector balance sheets.
Superannuation Schemes for Public Sector Workers and Defence Personnel
Public sector workers and defence force personnel comprise around a quarter of a Table 2. <insert Table 1 here>   <insert Table 2 
Superannuation schemes for State and Territory government employees
The evolution of superannuation schemes for State and Territory government employees has followed a very similar path. First State Super currently has 530,000 members, including both current and previous employees. However, there are also nearly 200,000 members of the closed partially funded DB schemes, comprising current and past employees and pensioners, whose superannuation benefits will be partly funded as they arise by the State Government. In 2010 the unfunded superannuation liabilities associated with these closed schemes were estimated at around $A27.5 billion (see Table 3 ).
<insert Table 3 In the next section we turn to the characteristics and relative performance of the funded segment of the public sector superannuation schemes.
Public Sector Superannuation Funds in the Superannuation Industry
Australia's superannuation industry comprises not-for-profit superannuation funds, forprofit funds (known as retail funds) and self managed superannuation funds. The notfor-profit sector includes corporate superannuation funds, industry superannuation funds and public sector superannuation funds. Industry funds cover workers across a number of related firms and industries and were introduced in conjunction with the increasing coverage of superannuation in the 1980s under productivity superannuation and from 1992 under the Superannuation Guarantee. Retail funds operate on a forprofit basis and originated as superannuation funds for personal (rather than occupational) contributions, while self managed superannuation funds are for those who wish to take full control of their retirement saving.
There has been considerable change in the industry over the past few decades, including fund consolidation with a large reduction in the number of not-for profit funds, a move from funds based on defined benefits to accumulation funds, the introduction of member choice of fund from 2005 for the mandatory superannuation contributions, and an increasing trend for funds to become so-called 'public offer funds' which allows them to accept contributions from general public, rather than only from members of particular firms of industries. As well, a recent review of the superannuation industry (Super System Review 2010) has made recommendations with the aim of increasing efficiency, improving competition and reducing costs (Commonwealth of Australia 2010).
These changes have not escaped the public sector funds, with fund consolidation resulting in a reduction in the number of public sector funds from 93 in 1996 to 39 in 2010. As well, a small number of public sector funds have now adopted 'public offer status' (including First State Super and VicSuper, originally established for public sector employees in New South Wales and Victoria respectively), which allows them to accept contributions from both public and private sector employees. Over time these trends will lead to a more homogeneous superannuation industry and a reduction in the number of superannuation funds specifically for public sector workers.
At March 2011, total superannuation assets were $A1.36 trillion, or around 100% of GDP, to which 39 public sector superannuation funds contributed assets of $A191.9 billion.
Excluding self managed funds, public sector funds account for 10% of superannuation funds, 22% of total superannuation assets and 10% of total superannuation accounts (APRA 2011a (APRA , 2011b . However, as noted above, unfunded legacy costs currently total $A205.4 billion.
Regulation and taxation of public sector superannuation funds
With some minor exceptions due to constitutional barriers, the public sector 
Challenges for Civil Service and Military Superannuation Schemes
The main challenge for Australian public sector superannuation funds is the legacy cost of previously offered unfunded DB plans. These estimates of unfunded liabilities themselves should be treated with caution, since they are very sensitive to the discount rate used. The current international accounting standard, AASB 119, sets the discount rate at the long term government bond rate at 30
June each year. However, not all Australian public sector entities have used this discount rate in their latest estimates, and prior to the adoption of AASB 119, there was even greater variation in discount rates used at a point in time. This brings into question the comparability of unfunded superannuation liabilities estimates both at a point in time and over time across different jurisdictions. Even if all jurisdictions were using the same discount rate, we would observe large fluctuations in unfunded liabilities from year to year, with movements in the government bond rate.
However, the unfunded superannuation liabilities of Australian public sector and defence personnel are transparent and are explicitly reported annually in Commonwealth, State and Territory government financial reports and budget papers.
A number of strategies have been used at all levels of government to address and ultimately eliminate unfunded superannuation liabilities from public sector balance sheets. The starting point was the gradual move from unfunded or partially funded DB schemes to fully funded accumulation schemes, encouraged by a national policy emphasis on accumulation plans (under the Superannuation Guarantee) and concerns about levels of public sector indebtedness in the 1980s. However, this strategy merely maintains the status quo -and does not directly address pre-existing liabilities from the now closed schemes which pay at least some proportion of benefits on a PAYG basis.
Queensland is the only state which has managed to completely eliminate its unfunded superannuation liabilities.
These accruing benefit promises from the now closed schemes across the State, Territory 
The Future Fund
The Future Fund was established in early 2006, to make provision for the unfunded superannuation liabilities of employees of the Commonwealth government (including defence personnel) that will become payable during a period when an ageing population is likely to place significant pressure on the Commonwealth's finances.
The initial contributions were made from budget surpluses, and the sale of Commonwealth government assets (specifically from the sale of Telstra, previously a public sector telecommunications company). Assets cannot be withdrawn from the fund until at least 2020 except to pay for operating costs of the fund, unless the fund assets fully offset the unfunded liability. 
Concluding comments
This paper has described the evolution of Australia's public sector and Defence pension funds, with an emphasis on developments in the last 20 years. Historically, Australia's public sector employees enjoyed pension, or superannuation, to use the Australian term, coverage, under unfunded or partially funded DB plans, while the private sector relied on a flat rate Age Pension, with less than one third of the private employees enjoying occupational superannuation.
Critical to the reform of public sector retirement income provision has been the development of mandatory, DC coverage for all workers. Because the legislation governing this reform was quite general, public sector employers and employees were subject to its requirements. This facilitated reform and now almost all new entrants to public sector employment are offered a DC plan only.
The superannuation funds dealing primarily with public sector employees have marginally outperformed their private sector counterparts since their transformation into DC entities. Governance metrics are also higher. An ongoing development has been the conversion of some of these funds to what are termed public offer funds, which are able to offer superannuation to all comers. Over time, the distinction between public and private funds will probably become increasingly blurred.
Legacy costs from membership in the (now closed) DB public sector funds to both employees and retirees, is considerable, currently sitting at about 15% of GDP. But a (1988) (1989) (1990) (1991) (1992) ; State Superannuation Scheme (SSS) ; State Authorities Superannuation Scheme (SASS) (1988) (1989) (1990) (1991) (1992) ; Police Superannuation Scheme (PSS) 
